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Available experimental data in animals indicate that the administration, or
presence, of certain hormones may increase resistance of the test animals to
induced syphilitic, pneumococcic or anthrax infection. The mechanism of this
action is not known. There are however but fe\v investigations dealing with the
fungicidal action or antibody-stimulating properties of hormones.
There is general agreement that the course of syphilitic infection in experi-
mental animals and in man is milder in the female than in the male. ilu (I)
demonstrated that induced syphilitic infection in oophorectomized rabbits is
more severe than in animals with intact ovaries. Frazier, Mu, and Ru (2) found
that estrogenic hormones exert an inhibitory influence upon experimentally
induced syphilis when administration is begun shortly before inoculation with
Treponema pallidum. Von Haam (3) investigated the effect of sex hormones on
pneumococcic infections in mice, and concluded that female sex hormones in-
creased resistance to the infection. However, progesterone and purified corpus
luteum hormone did not effect the course of the infection. Testosterone propio-
nate protected both male and female mice to a moderate degree, but stilbestrol
had no noteworthy effect. Weinstein (4) reported favorable results with
prophylactic injections against experimental anthrax in mice.
Dresel and Keller (5) demonstrated that natural and acquired antibody forma-
tion may be increased during pregnancy. These findings were confirmed by
Aycock (6), and Aycock and Kramer (7) in relation to poliomyelitis virus, and by
Hudson et al. (8) in relation to herpes virus. Moreover, Dresel and Keller (5)
pointed out that the peak of production of bactericidal substances against an-
thrax bacilli occured when estrogenic hormones were most concentrated, e.g. in
the last few weeks of pregnancy. In nonpregnant women, except during the
menstrual period, and in men, the serum rarely shows demonstrable anthracocidal
substances.
There are but fe\v in vitro experiments on the bactericidal and baeteriostatic
activity of hormones. Faulkner (9) did not observe any appreciable influence of
natural estrogenie hormones, but he indicated that diethylstilbestrol possesses
some degree of bactericidal activity on gram positive organisms. Foley and
Ayeock (10), on the other hand, found that a single dose of 49—50 R.U. of stil-
bestrol rendered mice highly resistant to a dose of mouse-virulent hemolytic
streptococci which regularly killed control animals.
rfhere are two further interesting observations on the effects of hormones.
1 From the Department of Medicine (Dermatology), New York Rospital, Cornell IJniver-
sity Medical College, New York, New York.
2 This investigation was supported by a grant from the Dazien Foundation for Medical
Research. Sehoring Corporation kindly furnished the hormonal preparations.
Received for publication October 3, 1946.
245
246 THE JOURNAL OF INVESTiGATIVE DERMATOLOGY
Sulzberger (11), after intraeardial injection of Aehorion sehoenleini in guinea
pigs recovered the fungus from all internal organs except the testicles, the ovaries
and brain. Brocq-Rousseau, Urbain and Barotte (12) noted the spontaneous
involution of achorion and microsporon infections in horses after the onset of
puberty.
The only experimental work on the effect of hormones on the dermatophytes is
that of Hruszek (13). His investigations deal with the fungistatie effect of
thyroid, anterior pituitary and follicular hormones on Mierosporon audouini,
Achorion schoenleini and Triehophyton gypseum. He considered thyroid and
anterior pituitary hormones to be definitely fungistatic, depending upon the
amount used, whereas folliculine had a less evident effect.
It is well known that in microsporon fungus infection there is spontaneous
involution in both female and male children with the onset of puberty. Further-
more, recent experiments have suggested that a chronic Trichophyton
purpureum can be better maintained in castrated rabbits. It would seem worth
while, therefore, to investigate the fungistatie and fungicidal activity of various
hormones on the in vitro growth of Trichophyton purpureum and Trichophyton
gypseum.
FUNGISTATIC EFFECTS OF HORMONES
Method
Weighed amounts of methyl testosterone, alpha estradiol and desoxycorticoste-
rone acetate (0.25 , 1, 2, and 4 mg.) were dissolved in acetone, added separately
and in the combinations indicated below to 20 cc. of melted 4% glucose agar,
autoelaved, and poured into petri dishes. The resulting concentrations of each
hormone in the agar were 0.02%, 0.01%, 0.005% and 0.00125%. For the ex-
periment then, there were four dilutions of each of the three hormones incor-





4. Methyl testosterone and desoxycorticosterone acetate
5. Alpha estradiol and desoxyeorticosterone acetate
6. Methyl testosterone and alpha estradiol
Saline suspensions were prepared from cultures of Trichophyton purpureum and
Triehophyton gypseum, grown on 4% glucose agar at room temperature. T he
upper half of each plate was inoculated in each quarter with 0.1 cc. of the Tn-
chophyton gypseum suspension and the lower half with 0.1 cc. of Trichophyton
purpureum. Results were observed nineteen days after inoculation, and are
shown in tables 1 and 2.
Results
In this experiment (figs. 1 and 2), methyl testosterone exerted an inhibiting
effect on the growth of Triehophyton purpureum and Tnichophyton gypseum in
HORMONES AND GROWTH OF FUNGI 247
culture. While this influence is seen oniy in the two higher concentrations of the
hormones with Trichophyton gypseum, the effect on Trichophyton purpureum is
observable in the 0.005% concentration as well. Alpha estradiol has a mod-
erately inhibiting effect on the growth of Trichophyton purpureum and less on
TABLE 1
Fungistatic effect of hormones on Trichophton p urpareuin
METHYL ALPHA
TESTOSTERONE ESTRADIOL METHYLCONCENTRA- METHYL ALPHA DESOXY AND DESOXY- AND DESOXY- TESTOSTERONE
OF HORMONES TESTOSTERONE ESTRADIOL CORTECOS- CORTECOS- AND ALPHA
ACETATE ACETATE
A 0.02 0 ++ 0 0
B 0.01 0 ++ + 0 + 0
C 0.005 0 ++ ++ 0 + 0
D 0.00125 ++ ++ ++ + +
Keij to tables 1 and :
0 no growth
growl Ii
+ + moderate grow t Ii
++ + heavy growth
++ + + sane as conl ml
TABLE 2






























0.02 0 ++ +++ 0 ++ 0
B 0.01 0 ++ +++ 0 ++ 0
C 0.005 + ++ +++ 0 ++ ++
D 0.00125 ++ +++ ++++ ++++ +++ +++
Trichophyton gypseum. Desoxycorticosterone acetate does not greatly in-
fluence the growth of Trichophyton gypseum, but inhibits markedly the growth
of the Trichophytoii purpureum. The combination of methyl testosterone with
desoxycorticosterone acetate retards growth more than desoxycorticosterone
acetate, and fungistasis was complete in all but the lowest concentration
(0.00125%). The combination of alpha estradiol with desoxycorticosterone
retarded the growth of Trichophyton purpureum more than alpha estradiol alone
but had no additional effects on Trichophyton gypseum. The fungistatic effect
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Fin. 1. Growth of Trichophyton qypseurn and V. purpureom on 4% glucose agar containing
1) methyl testosterone, 2) alpha estradiol, 3) desoxyeorticosterone acetate, 4) methyl testos-
terone and desoxyeortieosterone acetate, 5) alpha estradiol and desoxycortieosterone
acetate, 6) methyl testosterone and alpha estradiol.
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of methyl testosterone combined with alpha estradiol was similar to that of
methyl testosterone alone. Controls with acetone incorporated in glucose
agar have shown profuse growth.
Fin. 2. Control on 4% glucose agar
TESTS FOR POSSiBLE FUNGICIDAL EFFECT OF HORMONES AFTER INTiMATE
CONTACT WITH FUNGI PRIOR TO THEIR GROWTH IN CULTURE
[etIiod
Trichophyton purpureum and Trichophyton gypseum were grown on 4%
glucose agar at room temperature. A uniform suspension was made in normal
saline and 0.5 cc. was added to the test tubes containing the (lesired amount of
hormone dissolved in 5 cc. sesame oil. The tubes were left in a shaking machine
for the lengths of time specified. After the mixture had been allowed to settle,
0.1 cc. of each of the suspensions was added to 20 cc. of melted 4% glucose agar
and poured into petii dishes. Readings were made 18 days after inoculation.
Seris 1: Tric/iophyton purpureumn. Two mg. of each of the following hormones
were used and the mixtures were kept agitated for 1 hour in the shaking machine:
1) methyl testosterone, 2) desoxycorticosterone acetate, 3) alpha estradiol,
4) diethyl stilbestrol, 5) ethynil estradiol, 6) control with sesame oil alone.
k',ermes 2: Triehophyton purpureum. The method was identical with that used
in Series 1 except the amount of hormone was increased from 2 to 4 mg. and the
mixtures were agitated for 2 hours in the shaking machine.
Series 3 and 4: Trichophyton gypseum. The method was identical with that
used in Series 1 and 2 except that Trichophyton gvpseum was substituted for
Trichophyton purpureum.
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Results
In Series 1, the growth of Trichophyton purpureum was moderately inhibited
after contact with testosterone and alpha estradiol. The effect was more pro-
nounced when ethynil estradiol and dicthyl stilbestrol were used. The greater
concentration of hormones and longer shaking in Series 2 did not cause increased
fungistasis. In Series 3 and 4 none of the hormones exerted any inhibitory effect
on the growth of Triehophyton gypseum. Observation of controls with sesame
oil and the respective suspensions revealed profuse growth in both instances.
St MMAIIY
1. Methyl testosterone exerts a demonstrable fungistatie effect on the growth
of Trichophyton purpureum and Trichophyton gypseum in vitro.
2. The fungistatie effect of methyl testosterone is not altered by addition of
either alpha estradiol or desoxyeortieosterone acetate to the vulture media.
3. The fungistatie effect of methyl testosterone is appreciably greater than
that of alpha estradiol or desoxycorticosterone acetate.
4. When hormones were in contact in suspension of Triehophyton purpureum
for a period of 1 to 2 hours prior to their inoculation on culture media, the growth
of the fungus was more retarded by ethynil estradiol and diethyl stilbestrol than
by alpha estradiol or methyl testosterone.
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